Background: Patient-reported outcome measures (PROMs) are becoming increasingly recognised as a key component in assessing the relative effectiveness of cataract surgery. This manuscript presents the protocol methodology and baseline characteristics of a prospective cohort study investigating patient-centred predictors of cataract surgery outcomes. Methods: Patients with bilateral cataract (aged ≥ 50 years) scheduled for their first eye cataract surgery were recruited at four public hospitals and three private ophthalmology clinics in Sydney, Australia. Participants underwent a comprehensive assessment of clinical measures of vision (for example, visual acuity, contrast sensitivity) and PROMs prior to first eye surgery and three months after first and second eye surgery. The PROMs of interest included health-related quality of life, visual disability and satisfaction with vision. Results: The characteristics of the baseline cohort of 359 participants are reported in this manuscript. Enrolment occurred over a two-year period with the majority recruited from urban public hospitals (96 per cent, n = 345). Health-related quality of life was scored highly (80 out of 100). Self-reported visual disability was considered within normal ranges compared to cataract populations in other high-income countries (−0.94 logits). Three-quarters of participants (n = 263/351) were dissatisfied with their pre-operative vision. Conclusions: There is a complex and wide range of patient-centred experiences prior to first eye cataract surgery in the public hospital setting. Gaining further insight into the patient perspective may allow eye health professionals to more appropriately time surgery, better manage patient expectations and provide direction for future prioritisation initiatives of cataract wait lists. Companion papers will follow, detailing results of surgery in terms of PROMs.
gical technique have established cataract surgery as a cost-efficient procedure, with rapid recovery times and low rates of surgical complications.
Despite these advancements, cataract remains a leading cause of vision impairment in Australia and waiting lists for cataract surgery in New South Wales (NSW) are among the longest of any elective surgery. 2, 3 There is growing pressure for services to meet the rising demands for timely access to surgery, driving the need for more efficient use and allocation of limited hospital resources.
One approach to improving timely access to cataract surgery involves investigating predictors of cataract surgical outcomes. Being able to identify patients who are least likely to benefit from the procedure may allow clinicians to make more informed decisions on how to prioritise patients on waiting lists. Traditionally, the benefits of cataract surgery have been measured using clinical tests such as visual acuity and refraction. In current practice, it has become increasingly recognised to include patientreported outcome measures (PROMs) in order to capture the full patient experience.
Previous studies that have investigated predictors of PROMs have often lacked adequate sample sizes, 4 ,5 relied on single tertiary settings [6] [7] [8] [9] or have omitted the measurement of covariates that may be influential or confounding, such as socio-economic status, type of intraocular lens, surgical complications and presence of ocular comorbidities. [10] [11] [12] [13] As a result of these methodological differences, it is not uncommon for reported predictors to differ (or even conflict) between studies investigating the same PROM. For instance, increasing age has been found in some studies to be predictive of poorer visual function, 10, 12 while other studies have reported it to be a non-significant factor. 9, 13 Similarly, females have been noted to be more dissatisfied following surgery 4, 10 while studies from similarly highly developed countries 8 have found gender to have no significant association with post-operative satisfaction. Addressing the main methodological issues of previous studies may help clarify these contradictory findings.
This manuscript presents the protocol of a methodologically robust prospective cohort study investigating the predictors of PROMs following cataract surgery. A profile of pre-operative clinical and patient characteristics was also provided for comparative purposes to international populations, where the majority of prediction studies have been instigated. In the Australian setting where wait times may extend over one year, 14 informing best practice strategies for the efficient management of cataract patients is of growing importance.
Methods

Study design
A prospective observation study was conducted at four urban NSW public hospitals (Westmead, Sydney/Sydney Eye, Royal North Shore and Bankstown-Lidcombe hospitals) and three private Sydney-based clinics. Bilateral cataract patients aged ≥ 50 years scheduled for their first eye cataract surgery were eligible to participate. Participants underwent up to three assessments over the study timeline, conducted face-to-face within the eye clinic and by telephone. Baseline data collection occurred prior to first eye surgery, with two subsequent visits planned approximately three months after first eye surgery and three months after second eye surgery. The three-month visit was selected to allow for identification and management of post-surgical complications and spectacle update if required. Participants who completed both cataract surgeries within a three-month time frame underwent just one follow-up assessment three months after the second eye surgery. A socio-demographic profile of participants was analysed using residential postcode data and the Index of Relative Socioeconomic Advantage and Disadvantage (IRSAD), where higher scores indicated areas of greater advantage and less disadvantage, and lower scores represent greater disadvantage and lack of advantage. This index was chosen as one of the four options available in the Socio-Economic Indexes for Areas (SEIFA) to provide a general measure of socio-economic status rather than focusing solely on either advantage or disadvantage.
Exclusion criteria
Patients with a history of previous cataract surgery, non-English speaking background with interpreter requirements, or who had significant ocular comorbidities likely to impact upon surgical outcome (that is, advanced glaucoma, retinopathy or amblyopia) were ineligible to participate. Those with a history of dementia, stroke or Parkinson's disease were also excluded from the study as it was presumed the length of each assessment would be overly burdensome for patients with these conditions, and thereby negatively affecting the validity of responses.
Recruitment and informed consent
Eligible participants were identified through review of referral letters received by the hospital eye clinic, completed 'Recommendation For Admission forms' for waiting list placement at each hospital site ( Figure 1 ) and at biometry visits for private clinic patients. Potential participants were mailed a study invitation letter and information brochure, followed one week later by a telephone call from a researcher to elicit interest in enrolment and to ensure all study inclusion criteria were met. Interested participants meeting eligibility criteria were then assigned a date and time for attendance at their hospital eye clinic for baseline assessment. All pre-enrolment communication processes follow NSW personal information and health records privacy legislation. 15, 16 Written informed consent was obtained from all participants prior to the commencement of baseline assessment.
Ethics approval
This study conforms to the tenets of the Declaration of Helsinki and The National Statement on Ethical Conduct in Human Research. Ethics approval was granted by the NSW Population and Health Services Research Ethics Committee and site-based governance bodies.
Assessments and data collection
Selection of study variables for each of the three assessment time points was informed by the International Consortium for Health Outcomes Measurement standard set for cataract surgery and a review of previous studies of cataract surgery outcomes. [17] [18] [19] [20] In situations where multiple valid instruments were available to assess a certain variable, instrument selection was governed by practicality for use in a busy clinic setting (that is, quick and easy administration and/or readily available across clinic sites). The detailed schedule for data collection is shown in Table 1 .
CLINICAL MEASURES OF VISION
The sphero-cylindrical power of current habitual spectacles was measured by a focimeter, and date of the spectacle prescription and type of spectacle lens (bifocal/multifocal or single vision) noted. A portable autorefractor was used to measure refractive error and residual refractive error calculated using Fourier analysis of power vectors. 21 Monocular and binocular visual acuity was assessed with habitual correction using a high-contrast Early Treatment Diabetic Retinopathy Study (ETDRS) three metre acuity chart with standard room illumination (minimum 480 lux). Contrast sensitivity has been shown to be highly predictive of patient visual function and was measured using the Mars Letter Contrast Sensitivity Test at 50 cm. 22 Stereopsis was assessed using the Titmus Fly Stereotest and Wirt circles, which are able to distinguish degree of stereopsis from 3,000 to 40 seconds of arc. Ocular dominance was measured using the Miles method. 23 
DEPRESSIVE SYMPTOMS AND MOOD
Presence of depressive symptoms was assessed by the five-item Geriatric Depression Scale 24 and mood assessed by the Positive and Negative Affect Scale. 25 Depressive symptoms and emotional state will be considered as covariates in predicting satisfaction and self-reported visual disability. The five-item Geriatric Depression Scale has been used extensively in community, acute and long-term care settings. It is considered an instrument of choice due to its psychometric properties, specifically targeting toward people aged 60 years and above and simple yes/no format benefitting older people with short attention spans or who become easily fatigued. The Geriatric Depression Scale has been previously applied in the assessment of prevalence of depressive symptoms in older adults with cataract. 26 The Positive and Negative Affect Scale is a commonly used measure of emotional state that comprises of two mood scales that measure positive affect and negative affect respectively. Used as a psychometric scale, the Positive and Negative Affect Scale can show relations between each of the two subscales with personality stats and traits. Participants are required to respond to a 20-item test using a five-point scale that ranges from very slightly or not at all (1) to extremely (5).
The Positive and Negative Affect Scale has strong reported validity as an instrument to measure general distress and dysfunction, depression and anxiety. 25, 27 Medical records review A review of each participant's medical record was conducted following completion of the follow-up assessments to collect core data about each cataract surgery. 19, 20 Preoperative data collection included ocular comorbidities and prior ophthalmic procedures. Intraoperative surgical factors and post-operative complications one-month following surgery were also collected. A summary of surgical data collected at the medical records review is provided in Table 2 .
Outcome measures
PROMs are an umbrella concept covering a broad range of patient-reported data and were the primary outcome variables of interest in this study. A total of four PROMs were examined: visual disability, satisfaction (with vision and surgery) and health-related quality of life.
VISUAL DISABILITY
Patient-reported visual disability was assessed using the Catquest-9SF patient outcomes questionnaire, a nine-item instrument consisting of seven disability items and two global items considered ideal for the measurement of improvements in visual function following cataract surgery. 28 The 
SATISFACTION
Participants' satisfaction with surgery and satisfaction with vision was measured using a four-point scale with responses ranging from 'Very dissatisfied' to 'Very satisfied'. 4 Measurement of surgical satisfaction occurred at the post-operative assessments, while vision satisfaction was assessed at all assessment time points. Satisfaction with the surgical wait time was assessed post-operatively and dissatisfied participants were asked to numerically quantify an 'acceptable' wait time.
QUALITY OF LIFE
This study utilised the EQ-5D-5L to analyse changes in health-related quality of life of participants before and after cataract surgery. This health-related quality of life instrument provides a generic measure of health for clinical and economic appraisal and has the potential to demonstrate differences in utility between people with milder visual impairment. 31 The questionnaire is made up of two components; a measurement of health status based upon five dimensions (mobility, self-care, usual activities, pain/discomfort and anxiety/depression) and a self-evaluation of overall health using a visual analogue scale, where the end points of 0 and 100 represent worst and best imaginable health state, respectively. It was noted in a recent review the EQ-5D was the most commonly used generic measure of health-related quality of life in Swedish National Quality Registers. 32 
Statistical considerations
This study was powered to be able to measure a difference in the proportion of participants satisfied with their surgery in relation to candidate factors prevalent in 20 per cent of our cohort, based on 90 per cent power and Type I error of 0.05. Our preliminary data indicated 90 per cent satisfaction with first eye surgery in a public hospital. The study was able to measure a four per cent difference in satisfaction rates between factors of interest with a sample size of up to Change in high-contrast visual acuity postsurgery was also considered, and this study was well powered (90 per cent) to detect an overall relationship between satisfaction with surgery or with vision and visual acuity equivalent to five per cent proportional increase (for example, 0.80 to 0.85 satisfied with surgery) for a one standard deviation change in visual acuity (0.2 logMAR). 33 The study had 80 per cent power to measure a difference of 0.8 logits in Catquest-9SF score for comparisons between satisfaction sub-groups. Prediction modelling and inferential hypothesis testing was performed on all recorded PROMs following first and second eye cataract surgery. Given this manuscript only presents the baseline characteristics of the pre-operative cohort, the statistical analysis provided was solely descriptive (for example, means, proportions) and involved no inferential analysis.
Results
Baseline characteristics
A total of 359 participants were recruited to the study over a period of 22 months. The cohort predominantly comprised patients awaiting cataract surgery at public hospital sites (n = 345, 97 per cent) with over half recruited from Westmead Hospital (n = 190/345, 55 per cent). The proportion of private participants was lower than intended (n = 80) due to difficulties with patient recruitment. Further details on recruitment and study population can be found in Figure 1 .
Overall the mean age of participants was 72 AE 8 years (range 52−88 years) with a slightly greater proportion of females than males (53 per cent, n = 190). Habitual spectacle use for distance vision was reported by 56 per cent of participants (n = 202), with 69 per cent (n = 139) having a spectacle prescription older than 12 months. Median visual acuity scores were similar for both private and public participants, where visual acuity of the dominant eye (0.40 logMAR, 6/15) was two lines poorer than binocular results (0.20 logMAR, 6/9.5). Over one-third of participants from the public hospital setting were noted to have binocular visual acuity lower than the minimum driving eligibility threshold of 0.30 logMAR (37 per cent, n = 133).
Median monocular contrast sensitivity from public hospital patients was 1.40 log units compared to 1.56 log units binocularly. Contrast sensitivity testing was not able to be performed for the majority of private participants due to clinic constraints. A list of participant socio-demographic and baseline characteristics is shown in Table 3 .
Public hospital eye clinics
Recruitment of participants from public hospital waiting lists occurred between December 2013 and September 2015 (22 months). Median self-reported wait time for initial hospital appointment was six months (interquartile range [IQR]: two to nine months). Socio-economic status, as determined by median IRSAD score (997), was representative of the 59th percentile across the state of NSW. This was higher than the state median (981) but lower than the median for metropolitan Sydney (1,072).
Pre-operative vision dissatisfaction was reported by 75 per cent (n = 253) of the baseline cohort, with one-third (n = 110) of participants 'very dissatisfied' with their current level of vision. Dissatisfaction with vision was present over a wide range of visual acuities (Figure 2 : 6/3 to < 6/60). Over half of participants (n = 5/9) who were 'very satisfied' with their pre-operative vision had monocular log contrast sensitivity within the normal range for their age group (Figure 3) . One-third of the baseline cohort reported depressive symptoms (n = 115), while quality of life was scored highly (median score of 80/100, IQR: 65 to 90).
Catquest Table 1 . Schedule of participant assessments for a cohort study examining patientreported outcomes and performing needlework/handicraft (59 per cent, 169/286) were the three activities where participants reported the most difficulty. Overall, almost three-quarters of the cohort (73 per cent, 250/342) felt that their vision at pre-operative assessment gave them at least some difficulties in daily life, with one-third of this group (81/250) having great to very great difficulties. Visual disability had a median score of −0.94 logits with an IQR between −0.17 and −1.80 logits.
Private clinics
Fourteen participants were recruited from three private eye clinics between March 2015 and October 2016 (20 months). Response rate data were not recorded given recruitment occurred externally through a direct approach by clinicians employed by the respective private clinic site. Median self-reported wait time for initial clinic appointment was three weeks (IQR: one to four weeks). Socio-economic status was representative of the top 10th percentile across the state of NSW (median IRSAD of 1,111). Dissatisfaction with vision of private clinic participants prior to surgery (71 per cent, 10/14) was similar to the proportion of dissatisfied public hospital participants, with one-third feeling their vision gave them very great difficulties in daily life. Visual disability also had a median score of −0.94 logits (IQR: −0.17 to −1.69 logits). Median quality of life score was 85 out of 100 (IQR: 80 to 90); with two participants (14 per cent) having exhibited depressive symptoms.
Discussion
This manuscript describes the protocol and participant baseline characteristics of a prospective study investigating outcomes in adults awaiting cataract surgery in metropolitan Sydney.
Clinical measures of pre-operative vision were generally comparable to previous study cohorts. Visual acuity, contrast sensitivity (1.14-1.48 22, 34, 35 ), proportion of patients with astigmatism (12-33 per cent [36] [37] [38] ) and median stereopsis (800 seconds arc 34 ) were all within reported ranges from cataract populations in similar settings.
It is important to highlight one-third of patients had binocular visual acuity lower than the minimum requirement for driver licence eligibility in Australia (6/12) . This is of concern given many older people in Australia drive and patients are commonly required to wait on average one year for surgery at Australian public hospitals. 14 Of equal concern are the participants (18 per cent, n = 67) referred for cataract surgery despite being satisfied with their pre-operative vision and having binocular visual acuity better than the 6/12 driving benchmark.
Inquiries into the appropriateness of current referral practices have been performed in a subsequent study. 39 In addition to assessing clinical measures of vision, a variety of PROMs were also collected from participants. The overall profile of these patient-reported characteristics reveals a cohort displaying a wide range of experiences prior to cataract surgery. Patients were dissatisfied with their level of pre-operative vision, and their visual disability scores were in agreement with published figures for routine cataract populations in other high-income settings. 19 In contrast,
pre-surgical quality of life was scored highly, highlighting the multifactorial nature of health-related quality of life and the low sensitivity of these non-vision-specific instruments in assessing visual disability. Over one-third of the cohort (n = 117/347) reported depressive symptoms at baseline, a concerning finding given recent analysis of a similar cohort showing the prevalence of depressive symptoms to be associated with the degree of visual disability and cataractrelated vision impairment. 26 Positive and negative affect scores were comparable to normative data using identical time-frame parameters. 27 Taken together, these findings highlight that cataract surgery candidates have complex (yet not unusual) ranges of patient-reported experiences. The authors acknowledge there may be a lack of representativeness in the target population given the restriction of the study to English-only speakers and the response rate from public hospital sites (18 per cent, 345/1,939). The exclusion of patients with major ocular comorbidities was useful to control for confounding in the prediction modelling process, but may have introduced sampling bias whereby complex cases are excluded. Additionally, the lack of participation from private clinics resulted in a sample size that was too small for meaningful statistical analysis. Despite recruitment at private clinics falling short of projected targets, this research is still able to provide valuable information on the role of a large range of patient-centred factors in a target group of public hospital patients.
Analysis of post-operative follow-up data and development of prediction models constitute the next stage of the study. Given the lack of private data, only data from public hospital cohorts will be used in the prediction modelling. Prediction models will be produced based on pre-surgical characteristics that are readily accessible when discussing surgery. A secondary model will be created that adjusts for intra-operative factors and post-surgical factors that may have an influential or confounding effect on the outcome measures of interest.
This manuscript has provided a detailed description of the methodology and baseline characteristics of a prospective cohort study examining predictors for patientreported outcomes of cataract surgery. The overall results of this study will allow clinicians to better manage patient expectations, determine patient suitability for cataract surgery and more appropriately time surgical referrals. 
